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CHAPTER 2 
 
DEVELOPMENT OF AUTOMATED FEEDING AND 
SECURITY SYSTEM FOR SMALL-SCALE 
LIVESTOCK FARM USING ARDUINO 
 
Nor Faezah Binti Adan, Mohamad Aidil Firdaus Bin Abdul 
Razak, Nurul Najiha Binti Sufian, Nurizyan Syasya Binti 
Ahamad  
 
 
2.1 INTRODUCTION 
 
Livestock agriculture is synonymous to the rural 
community where they raise and breed livestock to produce milk, 
meat, eggs, fur, leather and wool for their own consumption. 
However, due to the global economic changes, livestock 
agriculture expanded to a profitable business for the farmers not 
just for local consumption but globally.  
 
Figure 1: Malaysia’s 2017 GDP [1] 
 
Electronics & Microcontroller Projects for IoT Applications: Series 2 
   ISBN 978-967-2389-02-6 
2019 
 
 
The 2017 indicators illustrated in Figure 1 showed that 
livestock agriculture contributed to 11.4% of the Gross Domestic 
Product (GDP) for the agriculture sector in Malaysia [1], an 
increase of RM1873.5 million in gross output since 2015 [2]. 
Demand for livestock products in Malaysia is showing an 
upward trend and thus a boost in livestock farms is to be 
expected despite hurdles in the local economic growth.  
 
There are plenty of small-scale livestock farms in 
Malaysia especially in the rural areas where the target market is 
catered for local consumption. These farms are very basic, labour 
intensive and oftentimes remotely located. The lack of effective 
management could become costly to farmers due to unnecessary 
livestock losses such as malnutrition, diseases and also theft.  
In order to help these local farmers, a study is performed 
to develop a model of an automated feeding system and a 
security system. The centre of the systems is an Arduino 
microcontroller which controls the two systems independently. 
The automated feeding system has a real time clock (RTC) to 
control the servo motors that operate the feeding mechanism at 
specific time. Meanwhile, the security system requires the use of 
passive infrared sensors (PIR) to detect intruders and if triggered 
will alert the farmer through phone call, buzzer sound and 
blinking LEDs immediately.  
 
2.2   LITERATURE REVIEW 
 
There have been many studies performed to improve the 
security of buildings such as the study in [3]. This study focused 
on improving the security system of an auto-teller machine 
(ATM) building using sensors and controllers to prevent 
robberies. The security system implemented PIR motion sensors 
to detect human motion. The data from the PIR sensors will be 
processed by an ARM controller. If motion detected, alarm will 
be triggered, ATM door will be closed and a sleeping gas will be 
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released into the ATM area to demobilize the robbers. 
Additionally, global system for mobile communication (GSM) is 
also used to send an alert message to the local authorities (police 
and bank) for further action. The PIR sensor, alarm and GSM can 
be adopted into this project for similar purposes, to detect 
intruders and alert the user. 
Many studies have also been conducted to transform the 
manual feeding process for livestock and pets into an automatic 
feeding system. Study in [4] was conducted to design an 
automatic hay feeding system for horses. The system uses 
Arduino as the controller, RTC as an external timer to get an 
accurate and precise feeding time, LED to indicate when 
container is empty, LCD to display steps of the process and 
solenoids as feeding mechanism to open and close the hay 
container. Meanwhile study in [5] was conducted to develop a 
smart dog feeder that uses RFID and IoT technology to control 
the feeding system. Settings for feeding time, portion, stock and 
waiting time can be manipulated using an Android smartphone 
via wireless network (Wi-Fi). Arduino Uno microcontroller is 
used to control the flow of the main program, as well as 
controlling all the sensors and actuators used. RTC provides 
timing to Arduino to set the feeding schedule while servo motor 
is used to dispense the dog food from its container. The portion is 
controlled using a load cell sensor which measures the weight of 
the dog food.  
Automated feeding and security system for small-scale 
livestock farm is addressed to feed livestock at a remote location 
and detects intruders to prevent theft. The study in [4] and [5] 
have provided good automatic feeding system method but both 
did not consider the security factor due to the location of the 
feeder which is within the safe perimeters of the owner. 
Therefore, the study in [3] provides the method to enhance 
security that can be adopted into this project. 
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2.3  METHODOLOGY 
 
 
(a) 
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(b) 
Figure 2: (a) Security system, and (b) Automated feeding 
flowchart 
 
The flowcharts of the systems are shown in Figure 2. 
The security system uses two PIR sensors to detect intruders. If 
there is any movement within the 6 meters radius, the PIR 
sensors will be triggered and immediately activates the buzzer, 
LEDs and GSM module. The purpose of the buzzer and LEDs 
are to scare the intruders and attract nearby help. Meanwhile, the 
GSM module is programmed to make two subsequent calls to 
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alert the farmer directly. The GSM module is the most valuable 
feature introduced as it allows the farmer to monitor the farm 
from a distance. The current intruder’s status will also be 
displayed. 
The automated feeding system uses RTC to set the 
feeding time accurately. The feeding mechanism consists of a 
servo motor and its linkage. For functionality test purposes, the 
feeding system is set to operate every minute. For example the 
servo motor will open the feeding door by 60
O
 at 1:49:00 (in 
hour, minute, second) and close the feeding door at 1:49:09. The 
cycle will be repeated at 1:50:00 and 1:50:09 and so on. In actual 
application, the feeding mechanism can be programmed to turn 
on at specific time such as 8.00 am, 12.00 pm, 6.00 pm or any 
appropriate time.  
 
2.3.1  SYSTEM DESIGN 
 
Figure 3 and 4 shows the block diagram of the security 
system and automated feeding system accordingly. Both systems 
share the same Arduino Uno microcontroller to control the main 
program, input sensors and outputs. The security system uses two 
PIR sensors which are connected to digital pins 2 and 3 as inputs. 
LED, GSM SIM900A and buzzer are all output devices which 
are connected to digital pins 8, 9, 10 and 11 accordingly. The 
mobile phone is connected to the GSM module via GSM 
network.  
 
 
Figure 3: Security system 
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The automated feeding system used an RTC and two 
servo motors. Both RTC and the servo motors require external 
power supply (9 Vdc battery) to operate properly. The RTC is 
connected to analog pin A4 while the servo motor relays are 
connected to digital pins 5 and 6. 
 
 
FIGURE 4: Automated feeding system 
 
The developed model is equipped with two separate 
feeding stations operated by a servo motor each to open and 
close the flap of the food container as shown in Figure 5. 
 
 
 
Figure 5: Feeding mechanism 
 
 
Feeding Station 2 
Servo motor 
& linkage 
Feeding Station 1 
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2.4 RESULTS AND DISCUSSIONS 
 
The model developed has been scaled down for testing 
purposes only. Based on the test conducted, the PIR sensors were 
capable to detect human presence within a 6 meters distance. 
Figure 6 showed that the LED is turned on and the first call is 
made to the farmer’s mobile phone when the sensors were 
triggered. The first call lasted for 12 seconds. A second 
subsequent call is made 7 seconds after the first call ended to 
ensure the farmer is fully alert of the intrusion. Not shown in the 
figure is the alarm sound made by the buzzer at the same time the 
LED is turned on. The PIR sensors can be quite sensitive and 
sometimes triggered by inanimate objects. 
 
 
Figure 6: Security system test result 
 
Figure 7 shows the servo motors movement. The servo 
motors have been tested to open and close the flap of the feeding 
container at specific time. Initially, the servo motor shaft did not 
move as shown in (a). This initial position is marked as 0°. When 
the seconds (time) is equal and less than 3 seconds, the shaft 
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angle rotates to 60° as shown in (b). When the seconds (time) is 
equal and greater than 9 seconds, the shaft angle rotates back to 
0°, as shown in (c). The movement in (b) indicates the opening of 
the flap while (c) indicates closing of the flap. 
 
 
Figure 7: Servo shaft at (a) 0°, (b) 60°, (c) 0° 
 
Figure 8 showed the current status of the security system 
displayed in the Arduino serial monitor. Due to financial 
constraint, the display was unable to be completed on an actual 
liquid crystal display (LCD) at it will require a microcontroller 
with more digital pins. 
 
 
 
Figure 8: Security system status display  
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Figure 9 shows the complete model built using mounting 
boards.  
 
 
Figure 9: Automated feeding and security system model 
 
2.5  CONCLUSION 
 
In conclusion, both systems worked according to the 
designed flowchart. The RTC was able to set the feeding 
schedule and move the servo motors to open the flap of the food 
container. The security system managed to detect intruders 
within a 6 meters distance and turned the LED and buzzer ON 
while at the same time make two subsequent calls to the farmer.  
The systems can be further improved by adding a live 
streaming camera that can be viewed on a smartphone, use 
solenoid for actual feeding mechanism, replace PIR sensor with a 
higher quality sensor and add on an actual LCD display to record 
the intruder’s status. 
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